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TKE  GRINMELL  VARI.^JBLE  PRi;:3SURS  ALARI.:   V^J^VE. 

-:JHCT.- 

To  determine  the  efficiency,  the  retarding  factor,  the 
reliability,  conditi'-ns  modifj^ing  these  factors  said  the  proper 
installation  of  a  Grinnell  Variable  Pressure  Alarm  Valve,  r/here 
efficiency  is  here  defined  as  the  ability  or  po\7er  of  the 
valve  to  produce  the  effect  intended,  ^^here  the  retarding  factor 
is  defined  as  the  tine  elapsin;;^  betr/een  the  first  movement  of 
v/ater  past  the  valve  due  to  the  opening  of  a  sj'stem  outlet  and 
the  completion  of  the  a,ct  by  v/hich  the  va.lv:  actuates  the  alrrm 
devices  ;-aid  v/here  reliability  is  xinderstood  to  mean  the  amount 
of .  reli.v-nce  to   e  placed  upon  the  va.lve  to  produce  the  effect 
intended  :^rLd  nothing  more. 
APPARATUS. - 

Grinnell  Variable  P^ressure  Alarm  Va.lve  of  the  s-Ting  chec:: 
type;  .  ischar~e  measuring  device,  including  calibrated  sprinilsr 
heads  fs  shor/n  in  Figure  5;  Lea':  'isrsuring  device  as  3hor.Ti  in 
Figure  3:  Pumps:  Air-compressor:  Otand-'oipe;  v.'renches,  etc. 

Tlae  sole  effect  intended  in  an  alarm  valve  is  an  alarm 
v.'hensver  there  is  an  escape  of  liquid  from,  the  system  of  pipes 
to  •-■hich  the  apparatus  is  connected  and  in  the  Grinnell  Variable 
Pressure  Alarm  Valve  the  manufacturers  produce  this  effect  by  in- 
creiv.sing  the  ratio  between  the  e-reas  of  the  supply  and  discharge 
openings  of  a  receiving  chanber,  ''henever  the  conmunucation  be- 
tween said  chamber  -'Vl^.   the  water  supply  system  remains  open  a 
predetermined  time-ths  alarm  being  operated  upon  such  increase 
in  ratio.  • 


There  are  two  t--pes  of  thg  Grinnsi  1  Variable  Pressure 
Ala.nn  valve,  namely  t  :e  s'^ing  check  type  and  the  vertical  check 
type.  The   one  used  in  the:;e  tests  :7as  of  the  fonner  type,  while 
the  one  shor.Ti  in  the  illustrations  is  of  the  vertical  type,  '  ut 
since  this  is  the  only  difference  in  their  construction,  the 
description  "-hich  follov/s  'Till  read  on  either  type. 

in  the  a  companying  illustrations  ]?i~ure  4  is  a  vertical 
section  of  the  drip  or  receivin-  chancer ■  Figure  2  is  an  ele- 
vation of  the  valve  and  attaclunents:  Figure  1  is  a.  vertical 
section  of  the  valve. 

In  the  installation  sho^m  in  l^'igure  2,  a  receiving;;  or 
drip  chan'sr  I  is  connected  to  a  v-ater  supply  thru  a  pipe  F, 
one  end  of  '/hich  opens  into  -  chamDer  or  pass:  ;;e  3  forned 
in  the  casting  A.  and  the  other  end  of  vhich  opens  into  said 
drip  chamber.   The  corriuni cation  betv/een  the  receiving  or 
drip  chamber  and  the  system  is  closed  by  means  of  a  check 
valve  B.  which  is  seated  upon  a  valve  seat  D  and  is  normally 
held  thereon  by  the  pressure  above  said  chock  B,  the  construction 
being  such  that  the  area  of  the  valve  subjected  to  the  pressure 
above  is  greater  than  the  area  subjected  to  the  pres-^ure  under 
the  valve  E.   Tlie  pass.-.ge  3  communicates  ^ith  the  system  th;ni 
an  annular  ring  or  ch-mber  4,  formed  in  the  valve  seat  D  ?nd 
arrpnged  to  be  closed  by  the  check  valve  B.   V.lien  the  pressure 
above  the  valve  is  reduced  to  a  point  below  that  of  the  pressure 

elOw'  the  valve,  as  it  v/ill,  Trhen  ".'a.ter  is  escapin":  from  the 
system,  the  check  valve  E  is  lifted  from  it^>  seat,  v/hereup^-n 
coinmuni cation  betiT'een  the  system  and  the  receiving  chamber  is 
opened, , and  7ater  flows  iato  the  receiving  or  drip  chamber  I 


\.mtil    the   check  ]3   closes. 

TI18   drip   chanber  I   is   provided  near  its   lo^yer  end  v.dth 
a  discharge,    v/hich  in   the   con:- 1 ruction   ^hov.-n  consists   of  a 
pipe  H   extending   in\.'   rd   from   the  ^,7all   of   the   chamber  and 
having  an  uptu.-ned  end   10.    Tlic   discharge   is  normally  open,    so 
that  exiy  '.vater  in   the    chrnber  above    said  aischar^^e  may   flo?7 
freely   out  of  said   chamoer.         Tlie   area  of   the   discharge   is   so 
proportioned     Ith  relation   to    the    ".rea  of   the    siipply  passa-:;e 
which  conmunicates  ^vith   the    system   that   the   flovr  of  ■■atcr   thru 
the    supply  passage  under  the  pressure   in   the    sjz-stem  ".all  be 
somev'hat  greater  than   the   flov;  of  vater   thru   the   discharge 
under  atmospheric  pr8ssu.re   in   the   chamber.    T'-:ere   is   therefore 
a  dii'fsre.itial   accumulation  of  v;ater  in   the   receiving   or  drip 
chj>jnber  v,-hen   the   valve  r   is   open  v/hich  gradually   fills   the 
drip    chcamber.        'hen   the   accumulation  in   the   drip   chamber  I 
reaches   ei  certain  point,    the   diap/.ragm   J  iThose   tendency 
to   descend   is   resisted  by   the    spring   14,    is   forced  dov-nv/ard 
carrying  v/ith   it   the   valve   l\,--'hich  is   attached   to    the   diaphragm. 
J  b;;   means   of   the    spring  C,    until   the  valve   Z   closes    the  up- 
turned  end   10   of  the   pipe  11,    r.liereupon   the   ratio  hetvreen   the 
area,  of  supply   and   the   area  of  discharge   is   increased,    thus 
increasing   the   ra.te   of  accumulation   in   the   chamber  in   case 
said   chamber  is  not   full   of  v/ater  or  iicreaoSing   the  pressure   in 
the   drip   chamber  if  said  chamber  is   full.      Tlius   the   accumulation 
of  v/?.ter  in   the    chajn.ber  is  used   to   cause   the   increase   in   ratio 
and   the   increased   supplj"-  or  pressure   effected  in   this   v/ay   to 
ops  ra.te   an  ala.rm,    v.-hich  may  be   en   electric   alsrm  M,    as   shorn, 


or  a  v,-ater  mctor,  or  both.   C-  is  the  drav;  off  valve  -rith  pipe 
for  emptying  system  0.  K  is  the  drip  pipe  from  the  chc-.nber  I. 
K  is  a  pressure  gauge  indicating  pressure  in  cprinkler  system 
0,  v/hile  L   is  a  pressure  gauge  indicating  the  pressure  in  the 
supply  pipe. 

The  leal-:  "easuring  device  shovm  in  Figure  ?  is  a  device 
for  the  purpose  indicated  in  its  lajne.  /:-  pipe  l,'^  in  the  system 
is  provided  v;ith  a  dia;:hragm  inserted  "bet'-.yeen  the  flr-Jiges 
16,  16,  said  diaphrc^gm  having  a  very  small  opening  in  the 
center  of  sajne.   Directly  helov;  this  diaphragm  one  side  of 
a  mercury  gauge  17  is  connected  to  pipe  If-  by  meaJis  of  pip- 
ing 13  the  other  side  of  said  mercury  gauge  being  connected 
above  said  diaphragm  in  like  m;:nnrr,  provided  v/ith  pet  coc  :s 
in,  v/here  necessary.  Any  leakage  past  the  diaphragm  v/ill  be 
indicated  by  the  difference  in  height  of  the  mercury  colurms 
and  by  referring  to  the  calibration  curve  of  the  Leak  measuring 
device  or  Diaphragm  lleter,  the  leakage  can  be  expressed  in 
gallons.  Consequently  any  operations  on  the  s^/stem  involving 
the  measurement  of  discharges  may  be  corrected  for  leakage, 
if  such  a  condition  exists. 

The  discharge  measuring  device  shovTn  in  Figure  5   is  a 
oevice  for  measuring  the  "ater  discharged  from  the  sj^'stem. 
It  consists  of  the  pipe  2^,    one  end  of  v.'iiich  is  connected 
to  the  system.,  the  other  terminating  in  a  sprinkler  head 
(either  one-quarter  inch  Grinnell .  V.'indow  Sprinller,  five- 
sixteenth  inch  -  aiiufactuerers  Tpen  Sprin-'.ler,  or  one-half 
inch  2s ty)  v/hich  has  been  calibrated  so  that  a.  reading  in 
pounds  on  the  gauge  21  csji  be  interpeted  in  gallons  from 


the  calibration  curve  for  t':e  r^prinkler  head  in  question, 

Vab   remaining  apparatus,  v/hllo  er^sential  to  the  test, 
night  just  as  v/ell  "been  any  other  type  as  the  type  used.  3^ 
description  of  sajne  i.  e.  pur.p,  air  conpressor,  tanks, 
staJidpipe  etc  is  onitted. 
:.ETHOD  Of  0P5R;.TICN.- 

The  data  under  the  caption  "Di'-charge  Tests"  was  ob- 
tained as  foll-ov/s:- 

ihe  i:*ischar,^e  measuring  apparatus  f Figure  5)  'vas  con- 
nected to  the  system,  .the  system  filled  ^^ith  vrater,  th^  . 
\7ater  pressur'C  brought  up  to  ^-0   po^ands  oy  means  of  the 
large  pump  ( C^imby  screrr  type)  and  the  system  tested  for 
leakage  by  meens  of  the  Diaphragm  "eter  (Figure  3).  To 
maintain  the  -jater  pressure  at  80  pouiids,  the  small  pump 
v;as  started  and  the  bleeder  valve,  attached  to  the  sy-tem, 
regulated  to  keep  the  '.vater  pressure  at  this  point  ('^0  lbs.). 
A  sprinkler  head  to  give  th  discharge  desired  'r/a.s  then  in- 
serted into  the  pipe  P.O   and  the  valve  25  opened.  At  the 
ssjne  instant  the  stop  -■■atch  -yas  started  and  by   this  mecns  the 
alarm  point  of  bof:  bell  rnd  v/ater  motor  "as  obtained. 

V.h.en  air  pressure  tests  ^rere  desired  the  syste  "ts 
drained  of  '/ater,  the  air  presstire  brought  up  to  the  de- 
sired point  Dy  means  of  the  air  compressor,  and  the  above 
operation  repeated. 

The  data  under  the  caption  "Varying  "'ater  Pressure  Tests" 
v/-as  obtained  as  follov/s:- 


The  system  v/as  filled  v.dth  r/ater  linder  a  pressure  of  40 
poionds,  aiid  by  manipulating  the  iiumps  the  pressure  'ras 
raised  under  var;,  in:~  speeds  to  the  limit  (I'^O  pounds),  unless 
the  alarm  "/as  sounded  before  the  limitinn;  point  "'as  reached. 

V/hen  air  pressure  tests  v/ere  desired  the  system  ■'as  drained 
of  r/ater,  .  placed  under  the  air  pressiire  desired,  and  filled  ".dth 
""ater  under  -^o  pounds  pressure,  \7hereup0n  the  above  operation  vras 
repe;  ted. 
CONOLUSIQN^ 

It  T^'ould  appec.r  from  the  study  of  this  valve  •.  nd  the  data 
presented,  that  the  v/orlcmanship  and  nreneral  mechanical  design 
is  ver;-  good;  that  it  is  enicient  in  action;  that  the  action 
is  positive  v/ith  flotr  of  "/ater  equiva,lsnt  to  one  sprinkler; 
that  the  retarding  factor  is  SFfe,  sensiule,  reasona.^le  r.nd 
desirable  end  that  the  valve  is  reliable  "r  vidod  thab  tji-.se 
factors  are  not  nodiried  by  inproDer  installat '-on. 

Installation  according  to  i-i-igure  2  is  reconnended  and  in 
addition  to  this  the  system  should  not  contain  air.  x-or  r/hen 
the  system  contains  air  under  pressure,  as  the  data  ootained 
indicates,  -/hen  there  v/as  a  flor/  of  -'/ater  from  the  sj'-stem,  the 
retarding  factor  "'.'as  delayed   and  in  a  numoer  of  trials  the 
absence  of  cai  alarm  "/as  noted,  out  ~/hen  there  v/as  no  flo'7  of 
\?."ater  fron  the  system  end   ^7ith  a  gi-adual  increase  of  pressure 
(i,  e.  water),  an  air  cushion  materially  hastened  the  alarm. 
On  the  ether  hajid  ~iien  the  system  'as  completely  filled  v/ith 
v/ater  the  retarding  factor  '.ras  Tvithin  the  limits  noted  aoove, 
while  under  varying  r'ater  'pressure  it  v/as  imp^'ssiole  to  get 


tin  alarm.  To  carry  out  tills  rscommend-tion,  th.-'.t  the  3y?-tera  . 
should  bo  free  of  air,  .?Ji  air  valve  should  be-  in-'talled  or 
located  in  the -distributing  pipe  on  ee-ch.   floor  co rre spoil 'Ing 
to  each  riser. 

Other  fea.tures  "'•hich  nodified  the  reliauilit;/  of  this 
valve  r:ere  the  spitting  action,  'ith  the  rr. sulurno  v/aste 
of  v.'ater,  of  the  chamber  I,  and  the  continuous  chatterin'^ 
of  the  checJ:  valve  3,  -^t  tinas.  These  features  r.'ere  not  fully 
investigated,  but  it  is  believed  that  the  fomer  can  be  cor- 
rected b:'  reducing  the  area  of  the  discharge  or  by  closing 
it  altogether  ;.nd  that  the  latter  c^Ji  be  remedied  by  placing 
an  air  cushion  belor/  the  v;-.lve   to  steady  the  flo^^  of  vater. 
This  provision  should  also  be  effective  in  reducing  the  effect 
of  v/atsr  hammer . 

Respectfully  submitted 
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40 

sec. 

II 

II 

80 

10 

9. 

4^ 

sec. 

55 

sec. 

IT 

ft 

80 

10 

9. 

46 

s  e  c . 

4= 

sec. 

II 

II 

SO 

10 

9. 

4S 

sec. 

Ri 

sec. 

ri 

n 

80 

5 

6.4 

"T 

sec. 

54 

sec. 

rr 

ft 

80 

5 

6.4 

50 

sec. 

52 

sec. 

If 

ft 

SO 

5 

6.4. 

25 

sec. 

r?i? 

sec. 

ft 

so 

5 

6.4 

40 

sec. 

49 

sec. 

If 

80 

5 

6.4 

17 

sec. 

27 

sec. 

tf 

SO 

15 

10.37 

24 

sed. 

54 

sec. 

fr 

80 

15 

10.37 

21 

sec. 

52 

sec. 

If 

30 

10 

9. 

75 

sec. 

98 

sec. 

ft 

'•0 

10 

9. 

24 

sec.  • 

''6 

sec. 

It 

Discharge  Tests, 
(con. ) 

— P--0- 

_;o"zle   Di3Cha,r,n;e  Retarding  Factor.   Air       Other 

Pell.      --Otor.   Cushion.   Conditions. 


..'ump 

_;o 

"zle 

Disch; 

Gauge, 

,  Ga 

uge. 

Galloi 

80 

5 

6.4 

-0 

5 

6.4 

SO 

5 

''^.  4 

30 

5 

6.4 

'-'0 

15 

5.53 

30 

15 

5.5S 

80 

10 

4.54 

'^'O 

10 

4.5- 

SO 

10 

4.  54 

116    oec.      130  sec.      None. 

36    sec.        40  sec.  " 

40    sec.        61  sec.  " 

60    sec.      75  sec.  " 

79    sec.       02  sec.  " 

77.    sec.      B"'-  sec.  " 

None .  " 

103    sec.    11"  -ec.  " 

None .  ,  " 


jfev7  tank  in. 


V/ater 
Gcaxf~e. 

20-40 

-^0-53 

50-60 

60-70 

70-30 

25-100 

40-^4 

50-CO 

60-70 

70-20 

80-95 

80-100 

50 -&7 

60-70 

70-82 

80-100 

40-52 

50-60 

60-72 

70-86 

20-100 

■■:o-5o 

50-60 
60-7'^ 
70 -^\5 


Varying  ■.Vater  Pressure   Tests. 
po 

llozzle      Discharge   Retarding  Factor.    Air 
Gauge.      Gallons.      Bell. 


(^ther 


otor.    Pressure.      Conditions. 


52   sec. 

None . 

25    s-c. 

II 

16    sec. 

It 

12    sec. 

II 

1-1    sec. 

11 

Hone. 

II 

21    oec. 

16    sec. 

It 

12    sec. 

ti 

12   sec. 

II 

15    sec. 

ti 

None . 

II 

^.Z>   sec. 

II 

1^'    see. 

11 

17    cec. 

II 

26    sec. 

II 

I^one. 

Tf 

27    sec. 

II 

15    sec. 

II 

30    sec. 

21   sec. 

II 

None 

It 

27    sec. 

II 

40    sec. 

II 

<:4    sec. 

II 

I'one. 

II 

;one. 


NeTT  tank  in. 
11 

II 


''aryin-;  'Yater  Fressnre   Tests. 
(Con,', 
-p- 

V;'ater     Nozzle     Dl3Chc?,rse   Retard.in.5  Factor.    Air  Other 

Gatige.    Gaur^e.      Gallons.  Bell.  ".iotor.    Pressure.    Conditi'ns. 

0  32   sGc.  .'lone.        None.           Neiv  tanlc  in, 

0  40    nee.  "                    "                           " 

0  None.  "                    "                           " 

0  "    (4  rtiin.  )    "  40                    No    tanks   in. 

0  "  "               30 

0  "  "                ?0                                " 

0  "  "15                                 " 

0  "  "                   10                                " 

0  "  "                     5                                " 

0  "  "                      5                                  " 

0  "  "                      5                                  " 

0  ■"  "                     0                                  " 

0  "  »                     0                                " 

0  »'  •♦                     0                                " 

0  "  "                     0                ^nall   Zun-p   Tank 

0  »f  M                   Q               in- 7.1  r  co'~:press' 

0  ti  H                     0               in   same. 

0  ff  If                                                      Q                                                                      I, 

0  MI.  P,                                       rr 

0  "  "                       0                              " 

0  «  tf                       0              .               " 

0  -r  fl                                      r,                                         " 

0  "  "                     0                                 " 

0  "  "                    0                                " 

0  «  11                                                     Q                                                                              rt 


40-50 

0 

50-63 

0 

60-70 

0 

40-80 

0 

r^-SO 

0 

40-30' 

0 

40-80 

0 

40 -SO 

0 

40-68 

0 

40 -SO 

0 

40-^0 

0 

40 -SO 

0 

40-33 

0 

40-00 

0 

40-30 

0 

40-30 

0 

40-80 

0 

40-05 

0 

40-100 

0 

40-110 

0 

39-110 

0 

4S-110 

0 

S5-l/o 

0 

39-110 

0 

45-110 

0 

Varyi  ic  I'.'ater  Pressure  Tests. 
(Con. ) 

Water   :ozzle   Liccharge   Retrrrling  Factor 
Gauf^e.  Gauge.   Cr- lions.    Bell 

0        ''one 

0 

0  » 

0 

0  " 

0  " 

0  " 

0 

0 

0 


40-if:o 

0 

40-120 

0 

40-lP.O 

0 

40-120 

0 

42-120 

0 

40-120 

0 

40-120 

0 

-^0-120 

Q 

40-120 

0 

40-120 

0 

40-70 

0 

40-60 

0 

."6-50 

0 

40-50 

0 

40-50 

0 

.35-50 

0 

3B-50 

0 

35-50 

0 

35-50 

0 

40-100 

0 

40-100 

0 

'actor, 
ot  r. 

Ai  r 

Pres: 

sure . 

Othe 
Gone! 

:r 
^itions. 

None . 

0 

0 

It 

Tl 

tf 

0 

If 

u 

0 

It 

If 

0 

li 

ff 

0 

II 

M 

0 

TT 

If 

II 

0 

If 

it 

0 

3sec. 

10 

sec. 

r 

1  nee. 

None . 

10 

e    oec. 

10 

sec. 

15 

6  sec. 

10 

sec. 

5 

8  sec. 

10 

sec. 

5 

Ssec. 

12 

sec. 

10 

10  sec. 

19 

sec. 

10 

13  sec. 

21 

sec. 

15 

10  sec. 

17 

sec. 

10 

None . 

None . 

0 

It 

It 

0 

0        Ssec.      10  sec.     5      Old  3n\   in. 

Pump  Tank  in. 
0 

0 

0 

0 


